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IN THE CLAIMS : 

The following is a complete listing of the claims in this application, 
reflects all changes currently being made to the claims, and replaces all earlier versions 
and all earlier listings of the claims: 

1. (currently amended) A method for determining an amount of 
bandwidth available in at least one communication path coupling a plurality of nodes 
together, the method comprising the steps of: 
- e xerci s ing ffid aileast bhd oommufucation path, "using information sigSals; 
t o determin e the amount of time it takes for at least one of thooo informati6n signals to 
traverse the at loaot one communioation path in at loaot on o direction; and 

exercising a first, smaller portion of the at least one com munication path 
that includes a first one of the plurality of nodes, using first informa tion signals, to 
determine an amount of signal propagation delay present in t he first node: 

exercising a second, larger portion of the at least one r-nmmiini cation path 
that includes the first node and a second node and a second one of the plur ality of nodes, 
using second information signals, to determine an amount of time it tak es for at least one 
of the second information signals to traverse the second, larger porti on of the at least one 
communication path in at least one direction: and 

determining an amount of bandwidth available in at least a portion of the 
at least one communication path, based on the determined amount of time de termin e d in 
tho ex e rcising step and the determined amount of propagation delay . 
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2. (cancelled) 



3. (currently amended) - A method as set forth in Claim 2 L wherein 
the first node is located at a Point of Presence, and wherein the bandwidth is in a 
downlink direction in the at least one communication path, extending from the first node 
to the second node. 



4. (currently amended) A method as set forth in Claim 2 L wherein 
me'step > of'exercising the first/smaller portion of the at least one commumcation path" 

includes steps of: 

forwarding individual ones of the first information signals from a test 
node, through the first node, and then back again to the test node, by way of the first, 
smaller portion of the at least one communication path; 

determining the amount of time taken for each individual first information 
signal to arrive hack at the test node, after being forwarded from the test node; and 

determining a minimum amount of signal propagation delay experienced 
by the first information signals while passing through the first node, based on the 
determined amount of time taken for those first information signals to arrive back at the 
test node; and 

wherein the step of determining the amount of bandwidth available in the 
at least one communication path is performed based, at least in part, on the determined 
minimum amount of signal propagation delay. 
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5. (original) A method as set forth in Claim 4, wherein the first node 
includes a router, and the signal propagation delay is caused by a queuing delay in the 
router. 

6. (original) A method as set forth in Claim 4, wherein the step of 
determining the minimum amount of signal propagation delay is also performed based on 
at least one of a size of an individual first information signal and a predetermined 
bandwidth provided between the test node and the first node. 



7. (currently amended) A method as set forth in Claim 2 L wherein 
the step of exercising the second, larger portion of the at least one communication path 
using the second information signals includes the steps of: 

forwarding at least one second information signal from a test node through 
the second, larger portion of the communication path to the second node, to cause that 
second node to transmit at least one third information signal back to the test node through 
the second, larger portion of the at least one communication path; and 

determining a minimum amount of time taken for the at least one third 
information signal to arrive at the test node, relative to a time when the at least one 
second information signal was forwarded from the test node; and . 

wherein the step of determining the amount of bandwidth available in the 
at least one communication path is performed based, at least in part, on that determined 
minimum amount of time. 
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8. (currently amended) A mothod as sol forth in Claim 7, A method 
f»r H^rminiTi P an amount of handxvidlh avail able in at least one communication path 
coupling a plurality of nodes together, t he method comprising the steps of: 

exercising a first smaller portion of the a t least one communication path 
that includes a first one of t he plurality o f nodes, using first information signals, to 
determine an amount of si gnal propagation delay present in the first node; . 

exercising a second, larger portion of the at least one communication pa t h 
that includes the first node and a second o ne of the plurality of nodes, using second 

infonnafibn apifaTg. to determine an amou n t of time it takes for at least one of foe second 

information si gnals to traverse the se cond, larger portion of the at least one 
communication path in at least one direction, 

determining an amount of bandwidth availabl e in at least a portion of the 
at least one communication path, based on the determine am ount of time and the 
determined amount of propagation delay, 

wherein the step of exercising the second, large r portion of the at least one 
communication path using the second information signals i ncludes the steps of: 

forwarding at least one second information si gnal from a test node through 
the second, larger portion of the communication p ath to the second node, to cause that 
second node to transmit at least one third information si gnal back to the test node through 
the second, larger portion of the at least one c ommunication path; and 

determining a minimum amount of time taken f or the at least one third 
information signal to arrive at the test node, relative to a time when the at least one 
second information signal was forwarded from the test node, 
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wherein the st e p of determining the amo unt of bandwidth available in the 
at least one communication oath is perfor m ed based, at least in part, on that determined 
minimum amount of time: and 

wherein the step of determining the amount of bandwidth available in the 
at least one communication path is performed by executing a predeterrmned algorithm 
which is defined as follows: 

BWpop-cpe = (PS)/(RTTt<*e - ((PS)/BW T -pop)-2*MQD) 

wherein BWpop-cpe represents the amount of bandwidth available in at 
- - le^tapofUoribftheatleastonecbrhm 

the amount of time taken for the at least one third information signal to arrive at the test 
node, relative to the time when the at least one second information signal was forwarded 
from the test node, (PS) represents a predetermined size of an individual one of the 
second information signals, BWt-pop represents a predetermined bandwidth provided 
between the test node and the first node, and MQD represents a predetermined minimum 
queuing delay present in the first node. 

9. (original). A method as set forth in Claim 7, wherein the second and 
third information signals each include information packets, and wherein the information 
packets of the second information signals are substantially larger in size than the 
information packets of the first information signals. 
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10. (currently amended) A method ac act forth in Claim 7, A method 
for determining an amount of bandwidth available in at least one communication path 
coupling a plurality of nodes together, the method comprising the steps of: 

exercising a first, smaller portion of the at least one communication path 
that includes a first one of the plurality of nodes, using first information signals, to 
determine an amount of signal propa gation delay present in the first node; 

exercisin g a second, larger portion of the at l east one communication path 
that includes the first node and a second one of the plurality of nodes, using second 

mfo'rmatioh signals, to determine an arhoiint of time i t fakes for at least one of tKe second 

information signals to traverse the second, larger porti on of the at least one 
communication path in at least one direction; 

determining an amount of bandwidth available in at least a portion of the 
at least one communication path, based on the determin ed amount of time and the 
determined amount of propagation delay; 

wherein the step of exercising the second large r portion of the at least one 
communication oath using the second information signals includes the st eps of: 

forwarding at least one second information signal from a test node through 
. the second, larger portion of the communication path to the second node, to cause that 
second node to transmit at least one third information signal b ack to the test node through 
the second, larger portion of the at least one communicati on path: and 

determining a minimum amount of time taken for the at least one third 
information signal to arrive at the test node, relativ e to a time when the at least one 
second information signal was forwarded from the te st node. 
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wherein the step of determining the amount of bandw idth available in the 
at least one co mmunicatio n path is perfor med based, at least in part, on that determined 
nunimum amount of time, and 

wherein the second information signals include information specifying a 
predetermined number of hop counts included in the second, larger portion of the at least 
one communication path, wherein, during the forwarding step, a step is performed of. 
reducing the predetermined number of hop counts specified by the information included 
in each second signal, based on a number of hops included in the second; larger portion 
of the" at least one communication path, and wherein the second node responds to 
receiving each individual second signal by further reducing the predetermined number of 
hop counts specified by the information included in that second information signal, and 
by then transmitting a corresponding third information signal, based on a result obtained 
by further reducing that predeterrnined number of hop counts. 

11. (original) A method as set forth in Claim 7, wherein each second 
information signal includes error-provoking information, and wherein each third signal is 
an error signal that is transmitted by the second node in response to that second node 
receiving a corresponding one of the second signals including the error-provoking 
information. 

12. (original) A method as set forth in Claim 1 1, wherein each third 
signal is an Internet Control Message Protocol (ICMP) message. 
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13 . (original) A method as set forth in Claim 1 , further comprising a step 
of presenting, to a user, information indicating the determined amount of bandwidth 
available in the at least one communication path. 

14. (currently amended) An apparatus for determining an amount of 
bandwidth available in at least one communication path coupling a plurality of nodes, 
together, the apparatus comprising: 

moans for oxorciaing the at l e ast ono communication path, using 
information slgrialn, to determine ) the amount of time it takoo for dt leant one of thoae 
information signals to travers e the at least one communication path in at lcaot on e 
dirootion; and 

mftfltis fnr exercising a first, smaller portion of the at least one 
' communication path that includes a first one of the plurality of nodes, using first 
information signals, to determine an amount of s ignal propagation delay present in the 
first node: 

TTiRflns for exercising a second, larger portion of the at least one 
r^mmunicatton path that includes the first node an d a second one of the plurality of 
nodes, using; second information signals, to determ ine an amount of time it takes for at 
least one of the second information signals to trav erse the second, larger portion of the at 
least one c ommunic ation path in at least on e direction: and 

means for determining the amount of bandwidth available in at least a 
portion of the at least one communication path, based on the determined amount of time 
rintr^r^H in ttin mrnrnining n t e p and the det e rmined propagation delay . 
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15. (currently amended) An apparatus for determining an amount of 
bandwidth available in at least one communication path coupling a plurality of nodes 
together, the apparatus comprising: 

a memory storing at least one program; 

at least one electronic interface circuit; and 

a controller coupled to said memory and to the at least one communication 
path through said electronic interface circuit, said controller operating under the control 

orae at lea^roneTrogram stored in said memory for plrformmg® an oKOfoioing 

operation for exoroiaing the at least on e communication path by pausing information 
Gignala to travoroo that path byway of said oloctronic interface circuit, (b) a first 
determining operation for d el miuning, baocd on tho exorcising operation, th e amount of 
time taken for at looot one of thoao information oignalo to trav e rse tho at loaot on e 
communication path in at loaot one dirootion, and (o) a second an exercising operation for 
exercising a first smaller portion of the at least one communication path that includes a 
first one of the plurality of nodes, using first inform a tion signals, to determine an amount 
of signal propagation delay present in the first node. (V) an exercising operation for 
exercising a second, larger portion of the at least one communication path that includes 
the first node and a second one of the plurality of no des, using second information 
si gnals, to determine an amount of time it ta k es for at least one of the second information 
signals to traverse the second, larger portion of the at least one communication path in at 
least on direction, and (cl a detemuning operation of deterrmning the amount of 
bandwidth available in at least a portion of the at least one communication path, based on 
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the determined amount of time determined in tfao first determining operation and the 
determined propagation delay . 

16. (cancelled) 

17. (currently amended) An apparatus as set forth in Claim i& 15, 
wherein the first node is located at a Point of Presence, and wherein the bandwidth is in a 
downlink direction in the at least one communication path, extending from the first node 
to the second node. 

18. (currently amended) An apparatus as set forth in Claim 44 15, 
wherein said controller also operates under the control of said at least one program stored 
in said memory by determining the amount of time taken for each individual first 
information signal to arrive back at said controller from the first node, after being 
communicated by said controller to the first node, and by determining, based on that 
amount of time determined for each first information signal, the minimum amount of 
signal propagation delay experienced by the first information signals while passing 
through the first node, and wherein said controller performs the second determining 
operation based on that determined minimum amount of signal propagation delay. 

1 9. (original) An apparatus as set forth in Claim 18, wherein the first 
node includes a router, and the signal propagation delay is caused by a queuing delay in 
the router. 
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20. (original) An apparatus as set forth in Claim 18, wherein said 
memory also stores first information representing a size of an individual first information 
signal and second information representing a predetermined amount of bandwidth 
provided in the first, smaller portion of the at least one communication path coupled 
between said electronic interface circuit and the first node, and wherein said controller 
determines the minimum amount of signal propagation delay based also on at least one of 
the first and second information stored in said memory. 

■» 

21. (currently amended) An apparatus ao sot forth in Claim 16 ; An 
ap paratus for determining an amount of bandwi dth available in at least one 
communication path coupling a plurality of nodes together, the apparatus comprising: 

a memory storing at least one program: 
at least one electronic interface circuit; 

a controller coupled to said memory and to the at least one communication 
path through said electronic interface circuit said co ntroller operating under the control 
of the at least one program stored in said memory for performing (a) an exercising 
o peration for exercising a first, smaller portion of the a t least one communication path 
that includes a first one of the plurality of nodes, u sinp first information signals, to 
determine an amount of signal propaga tion delay present in the first node, fb) an 
exercising operation for exercising a second, larger portion of the at le ast one 
communicat ion path that includes the first node and a second one of the plurality of 
nodes, using second information signals, to dete r mine an amount of time it takes for at 
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least one of the second information signals to traverse the second, larger portion of the at 
least one communication oath in at least on dir^ -tinn. and <c\ a determining operation of 
determining t he amount of bandwidth avai l able in at least a portion of the at least one 
communication path, based on foe determin ed amount of rime and the determined 

propagation delay. 

wherein said controller performs the second determining operation by. 

executing a predetermined algorithm defined as follows: 

BWpop-cpe = (PS)/(RTT t .cpe - ((PS)/BW T -pop)-2*MQD) 

wherein BWpop-cpe represents the amount of bandwidth available in at 

least a portion of the at least one communication path, RTTt-cpe represents the irunfmum 

the amount of time taken for an error message transmitted by a second one of the nodes, 

to be received by said controller, relative to a time when an error-provoking second 

information signal was4ransmitted by said controller, (PS) represents a predetermined 

size of an individual one of the second information signals, BWt-pop represents a 

predetermined bandwidth provided in the first, smaller portion of the at least one 

communication path coupled between said electronic interface circuit and the first node, 

and MQD represents a predetennined minimum queuing delay present in the first node. 

22. (original) An apparatus as set forth in Claim 1 5, wherein each of the 
information signals includes an information packet. 

23 . (original) An apparatus as set forth in Claim 1 5, further comprising at 
least one user output interface coupled to said controller, wherein said controller also 
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operates under the control of said at least one program stored in said memory for 
controlling the at least one user interface to cause information indicating the determined 
amount of available bandwidth to be presented to a user, through that at least one output 
user interface. 

24. (currently amended) A program product which includes 
computer-readable code for executing a method to determine an amount of bandwidth 
available in at least one communication path coupling a plurality of nodes together, the 
"method comprising the steps of: 

oxoroising tho at loaat one communication path, ucing information nignala, 
to dctcrmino tho amount of time it tokos for ot leant one of th ubo information pign n h t o 
traverse tho at least ono communioation path in at loaot ono direction; and 

exercising a f irst, smaller portion of the at least one communication path 
that includes a first one of t he plurality o f nodes, using first information signals, to 
determine an amount of sign al propagation delay present in the first node; 

exercising a second, larger portion of the at least one communication path 
that includes th* first node and a second one o f the plurality of nodes, using second 
information signals, to determine an amoun t of time it takes for at least one of the second 
information signals to traver se the second, larger portion of the at least one 
r.nmmunication path in at least one direction: and 

determining the amount of bandwidth available in at least a portion of the 
at least one communication path, based on the determined amount of time dotcrminod in 
thn mr nrnV,in C ntpp and the determ ined propagation delay. 
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25. (cancelled) 

26. (currently amended) A program product as set forth in Claim 
24, wherein the first node is located at a Point of Presence, and wherein the bandwidth is 
in a downlink direction in the at least one communication path, extending from the first 
node to the second node. 

- -27r(curr^"amOT^ea)" A program product as set ^ forth m Claim 35 
24, wherein the step of exercising the first, smaller portion of the at least one 
communication path includes steps of: 

forwarding individual ones of the first information signals from a test 
node, through the first node, and then back again to the test node, by way of the first, 
smaller portion of the at least one communication path; 

determining the amount of time taken for each individual first information 
signal to arrive back at the test node, after being forwarded from the test node; and 

determining a minimum amount of signal propagation delay experienced 
by the first information signals while passing through the first node, based on the amount 
of time taken for those first information signals to arrive back at the test node; and 

wherein the step of determining the amount of bandwidth available in. the 
at least one communication path is performed based, at least in part, on the detennined 
rninimum amount of signal propagation delay. 
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28. (original) A program product as set forth in Claim 27, wherein the 
first node includes a router, and the signal propagation delay is caused by a queuing delay 
in the router. 

29. (original) A program product as set form in Claim 27, wherein the 
step of determining the minimum amount of signal propagation delay is also performed 
based on at least one of a size of an individual first information signal and a bandwidth 

. provided in the first, smaller portion of the at least one communication path coupled 
between the test node and the first node. 

30. (currently amended) A program product as set forth in Claim 35 
24, wherein the step of exercising the second, larger portion of the at least one 
communication path using the second information signals includes the steps of: 

forwarding at least one second information signal from a test node through 
the second, larger portion of the at least one wmmunication path to the second node, to 
cause that second node to transmit at least one third information signal back to the test 
node through the second, larger portion of the at least one communication path; and 

detennining a minimum amount of time taken for the at least one third 

information signal to arrive at the test node, relative to a time when the at least one 

second information signal was forwarded from the test node; and 

wheremmestepofdetermimngmeamountofbandwidmavaUable.inthe 

at least one communication path is performed based on that determined minimum amount 

of time. 
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31. (currently amended) A program product as cot forth in Claim 30 ; 
A program product which includes computer - readable code for executing a method to 
determine an amount of bandwidth available in at least one communication path coupling 
a plurality of nodes together, the met hod comprising the steps of: 

exercising a fi r ? t smaller p o rtion of the at W one communication path 
that includes a first one of the plurality of no des, using first information signals, to . 
determine an amount of sign al propagation delay present in the first node; 

exercising a second, larger portion of the at least o ne communication path 

t hat includes the first node and a secdrid one of the plurality of nodes, using second 

information signals, to determine an amount of time it takes for at least one of the second 
information signals to traverse the second, la r ger portion of at least one communication 

path in at least one direction: 

determining the amount of handwidth a vailable in at least a portion of the 
at least one communication path, based on the dete rmined amount of time and the 
determined propagation delay. 

wherein the step of determining the amount of bandwidth available in the 
at least one communication path is performed by executing a pre4etennined algorithm 
which is defined as follows: 

BWpop-cpe = (PS)/(RTTt^pe- ((PS)/BW T -pop)-2*MQD) 

wherein BWpopx;pe represents the amount of bandwidth available in at 
• least a portion of the at least one communication path, RTTt-cpe represents the minimum 
the amount of time taken for the at least one third infomiation signal to arrive at the test 
node, relative to a time when the at least one second information signal was forwarded 
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from the test node, (PS) represents a predetermined size of an individual one of the 
second information signals, BWt-pop represents a predetermined bandwidth provided 
between the test node and the first node, and MQD represents a predetermined minimum 
queuing delay present in the first node. 

32. (original) A program product as set forth in Claim 30, wherein the 
second and third information signals each include information packets, and wherein the 
information packets of the second information signals are substantially larger in size than 
"the infdrrnafion packets of the first information signals. 



33 . (original) A program product as set forth in Claim 30, wherein each 
second information signal includes error-provoking information, and wherein each third 
information signal is an error signal that is transmitted by the second node in response to 
that second node receiving a corresponding second information signal that includes the 
error-provoking information. 

34. (original) A program product as set forth in Claim 33, wherein each 
third information signal is an Internet Control Message Protocol (ICMP) message. 

35. (original) A program product as set forth in Claim 24, wherein the 
method further comprises a step of presenting, to a user, information indicating the 
determined amount of bandwidth available in the communication path. 
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36. (currently amended) A communication system, comprising: 
a plurality of nodes; 

at least one communication path coupling the plurality of nodes together; 



and 



a test node coupled to a first one of said nodes coupled in said 
communication path, said test node for exorcising th o communioation path by oauoing 
information signals to trav e noo tho path by way of said firot node, paid toot nodo aloo for 
d et e r mining, baood on tho exorcising operation, tho amount of time it takes for at le a st 
"biio of tho'o'o Mblmation signals to travorsb tho corrmiumdatioiijffl^ in af loabt one 

remising a first, smaller portio n of the at least one communication path that 
includes a first one of the plurality of nod e s, nsing first information signals, for determine 
an amount of s i pnal propagation delay present in th e fir s t node . , for exercising a second, 
larger portion of the at least one communi cation path that includes the first node and a 
second one of the plurality of nodes, us ing second information signals, to deterrnjnean 
amount of fame it takes for at least one of the second information signals to traverse the 
second, larger nortion of the at least one communicat inn path in at least one direction and 
for determining an amount of bandwidth available in at least a portion of the 
communication path, based on the determined amount of time and the determined 
propagation delay . 



37. (original) A communication system as set forth in Claim 36, further 
comprising at least one network interposed in said communication path between the first 
node and a second one of the plurality of nodes. 
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38. (original) A communication system as set forth in Claim 37, wherein 
the network operates in accordance with one of Frame Relay (FR) technology and 
Asynchronous Transfer Mode (ATM) technology. 

39. (original) A communication system as set forth in Claim 37, wherein 
the test node is coupled to the first node through the network, and wherein the first node 
includes a router located at a Point of Presence. 

40. (original) A communication system as set forth in Claim 37, wherein 
the second node includes a user communication terminal and the first node includes a 
router located at a Point of Presence. 

41 . (original) A communication system as set forth in Claim 40, further 
comprising a multiplexer/demultiplexer device interposed in said communication path 
between said network and said second node. 

42. (original) A communication system as set forth in Claim 41, wherein 
said first node is coupled to the Internet through a further communication path, and 
wherein the second node is coupled to the Internet through the at least one 
communication path, said first node, and the further communication path. 



43. (original) A communication system as set forth in Claim 42, wherein 
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said second node communicates using at least one of Asynchronous 
Digital Subscriber Line (ADSL) technology, Integrated Services Digital Network (ISDN) 
technology, and wireless technology. 

44. (cancelled) 

45. (currently amended) A method for determining an amount of 
bandwidth available in at least one communication path coupling a plurality of nodes 

togemer.&emeto ' ,• -" 

exercising a first portion of the at least one communication path in which a 
first one of the nodes is coupled, using first information signals, to determine an amount 
of time taken for at least one of those first information signals to traverse the first portion 
of the at least one communication path, in at least one direction; 

detenriining an amount of signal propagation delay experienced by the at 
least one first information signal while passing Ihrough the first node, based on Ihe 
determined amount of time; 

exercising at least a second, larger portion of the at least one 
communication path, using second information signals, to determine an amount of time 
taken for at least one of those second information signals to traverse the second portion of 
the at least one communication path, in at least one direction, wherein the first portion of 
the at least one communication path forms a portion of the second portion of the at least 
one communication path; and 
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determining an amount of bandwidth available in at least a portion of the 
at least one communication path, based on the determined amount of signal propagation 
delay and the amount of time determined in the step of exercising the second, larger 
portion of the at least one communication path. 

46. (original) A method as set form in Claim 45, wherein the bandwidth 
is available m a portion of the at least one communication path which does not include 
the first portion of the at least one communication path. 

/ 

47. (original) An apparatus for determining an amount of bandwidth 
available in at least one communication path coupling a plurality of nodes together, the 
apparatus comprising: 

a memory storing at least one program; 
at least one electronic interface circuit; and 

a controller coupled to said memory and to the at least one communication 
path through said electronic interface circuit, said controller operating under the control 
of the at least one program stored in said memory for performing (a) a first exercising 
operation of exercising a first portion of the at least one communication path in which a 
first one of the nodes is coupled, using first information signals, to determine an amount 
time taken for at least one of those first information signals to traverse the first portion of 
the at least one communicatipn path, in at least one direction, (b) a first detemuning 
operation to determine an amount of signal propagation delay experienced by the at least 
one first information signal while passing through the first node, based on the amount of 
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time determined in the first exercising operation, (c) a second exercising operation of 
exercising a second, larger portion of the at least one communication path, using second 
information signals, to determine an amount of time taken for at least one of those second 
information signals to traverse the second portion of the at least one communication path, 
in at least one direction, and (d) a second determining operation for detennining an 
amount of bandwidth available in at least a portion of the at least one communication 
path, based on the amount of signal propagation delay determined in the first detenriining 
operation and the amount of time determined in the second exercising operation, 
- " — - wherein "the firet portion of the at feasts 

y 

portion of the second portion of the at least one communication path. 

48. (original) An apparatus as set forth in Claim 47, wherein the 
bandwidth is available in a portion of the at least one communication path which does not 
include the first portion of the at least one communication path. 

49. (currently amended) A method for determining at least one 
bandwidth available in at least one communication path coupling together at least one 
router and a first node, the method comprising the steps of: 

coupling a second, test node to the at least one router; 
providing information from the second, test node to the first node, through 
the at least one router and the at least one communication path; 

determining an amount of time taken for the information to be received in 

the first node; 
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determining an amount of the infonnation received in the first node; and 
determining a first bandwidth available in at least a portion of the at least 

one communication path, based on the determined amount of time and the determined 

amount of the infonnation received in the first node. 

50. (original) A method as set forth in Claim 49, wherein the information 
includes an electronic file. 

- - - 51. (currentry amended) A method as set form m Claim 50, wherein" 

*? 

the electronic file has a format in accordance with file transfer protocol RFC 959. 

52. (original) A method as set forth in Claim 49, wherein the step of 
determining the amount of time taken for the information to be received in the first node 

comprises the steps of: 

deterinining a first, earlier time at which a first, beginning portion of the 

information is received at the first node; 

determining a second, later time at which a second, ending portion of the 

infonnation is received at the first node; and 

calculating the amount of time taken for the information to be received in 
me first node, based on the determined first and second times. 

53. (original) A method as set forth in Claim 52, wherein the step of 
determining the amount of the information received in the first node includes steps of: 

24 

PACE 2W44 • RCVD AT 4/4/2005 4:57:21 PM [Eastern Daylight Time] ' SVR:llSPTO-EFXRF-1/19 * DH1S:872B30S * 0810:8727183946 • DURATION (mm-SS): 16-02 



04/04/05 MON 15:02 FAX 9727183946 



VERIZON IP 



-»-<-» USPATENT- AMEND 



121030 



U.S. Appln. No. 09/634,484 
Atty. Docket No. 00-8005 



counting a number of bytes included in the information, as the information 
is being received in the first node, to determine the total number of bytes included in the 

information; and 

multiplying the number of bytes counted in the counting step by a 
predetermined value to determine the total number of bits included in the information. 



54. (original) A method as set forth in Claim 49, further comprising the 

steps of: ,/ 

providing the information fiom the first node to the second, test node 

through the at least one communication path and the at least one router, 

determining an amount of time taken for the information to be received in 

the second, test node; 

determining an amount of the information received in the second, test 

node; and 

deterniining a second bandwidth available in at least a portion of the at 
least one communication path, based on that determined amount of time and that 
determined amount of the information. 

55. (original) A method as set forth in Claim 54, wherein the step of 
determining the amount of time taken for the information to be received in the second, 
test node comprises the steps of: 
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determining a third, earlier time at which the first, beginning portion of the 
information is received at the second, test node; 

determining a fourth, later time at which the second, ending portion of the 
information is received at the second, test node; and 

calculating the amount of time taken for the information to be received in 
the second, test node, based on the determined third and fourth times. 

56. (original) A method as set forth in Claim 55, wherein the step of 
deteYmlnmg the amount of the information received in the second; festnode includes 
steps of: 

counting a number of bytes included in the information, as the information 
is being received in the second, test node, to determine the total number of bytes included 

in the information; and 

multiplying the number of bytes counted in that counting step by a 
predetermined value to determine the total number of bits included in the information. 

57. (original) A method as set form in Claim 54; wherein the first 
bandwidth is available in the at least one communication path in a direction extending 
from the second, test node to the first node, and wherein the second bandwidth is 
available in the at least one communication path in a direction extending from the first 
node to the second, test node. 
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58. (original) An apparatus for communicating with a node through at 
least one router and at least one communication path, said apparatus comprising: 
a memory storing at least one program; 

at least one electronic interface circuit coupled to the at least one router; 

and 

a controller coupled to said memory and to the at least one communication 
path through said electronic interface circuit and the at least one router, said controller 
operating under the control of the at least one program stored in said memory, and being 

responsive to receiving information from the node through the at least one ^ 

communication path, the at least one router, and the at least one electronic interface 
circuit for (a) detennining an amount of time taken for the information to be received in 
the apparatus, (b) determining an amount of the information received in the apparatus, 
and (c) determining a bandwidth available in at least a portion of the at least one 
communication path, based on the determined amount of time and the determined amount 
of the information. 

59. (currently amended) An apparatus as set forth in Claim 58, 
wherein the information is a file having a format in accordance with file transfer protocol 
RFC 959. 

60. (original) An apparatus as set forth in Claim 58, wherein the 
controller is responsive to receiving a first, beginning portion of the information for 
determining a first, earlier time at which the ftet,begjimmg portion ofme information is 
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received, said controller also is responsive to receiving a second, ending portion of the 
information for determining a second, later time at which the second, ending portion of 
the information is received, and wherein said controller determines the amount of time 
taken for the information to be received in the apparatus, based on the determined first 
and second times. 

61 . (original) An apparatus as set forth in Claim 60, wherein the 
controller responds to receiving each individual byte included in the received 

information, by counting the byte, to" determine the total number of bytes iricluded in the 

y 

information received in the apparatus, and then multiplies the determined total number of 
bytes by a predetermined value to obtain the total number of bits included in the 
information. 

62. (original) An apparatus as set forth in Claim 58, wherein the 
controller also operates under the control of the at least one program for forwarding the 
information received from the node, back to the node, by way of the electronic interface 
circuit, the at least one router, and the at least one communication path. 

63. (original) A program product, for use in a computer coupled to a node 
through at least one router and at least one communication path, the program product 
including computer-readable code for executing a method to determine an amount of 
bandwidth available in the at least one communication path, the method comprising the 
steps of: 
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at the computer, detecting the receipt of information forwarded to the 
computer from the node, through the at least one communication path and the at least one 
router; 

detertruning an amount of time taken for the information to be received in 

the computer, 

deterrnining an amount of the information received in the computer; and 
detemuning a bandwidth available in at least a portion of the at least one 
communication path, based on the determined amount of time and the determined amount 

of the iiiforinatioiu } 

64. (currently amended) A program product as set forth in Claim 63, 
wherein the information is a file having a format in accordance with file transfer protocol 
RFC 959. 

65. (original) A program product as set forth in Claim 63, wherein the 

detecting step comprises the steps of: 

detecting a first, beginning portion of the information; and 

detecting a second, ending portion of the information, 

wherein the step of determining the amount of time taken for the 

information to be received in the computer comprises the steps of: 

detennining a first, earlier time at which the first, beginning portion of the 

information is detected; and 
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determining a second, later time at which the second, ending portion of the 

information is detected, and 

wherein the step of calculating the amount of time taken for the 
^formation to be received in the computer is performed based on the determined first and 
second times. 

66. (original) A program product as set forth in Claim 65, wherein the 
step of determining the amount of the information includes steps of: 

counting each byte included in the information to determine the total 

'» 

/ 

number of bytes included in the information; and 

multiplying the determined total number of bytes by a predetermined 
value to obtain the total number of bits included in the information. 

67. (original) A communication system, comprising: 
at least one router; 

at least one communication path; and 

a plurality of nodes coupled together through the at least one 
communication path and the at least one router, 

wherein a first one of said plurality of nodes provides information to a 
second one of the nodes through the at least one communication palh and the at least one 
router, and 
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wherein the first node is responsive to receiving the information for (a) 
detenrrining an amount of time taken for the information to be received in the first node, 
(b) determining an amount of the information received in the first node, and 

(c) detennining a first bandwidth available in at least a portion of the at 
least one communication path, based on the determined amount of time and the 
determined amount of the information. 

68. (original) A communication system as set forth in Claim 67, wherein 

mVfiretno^ 

information back to the second node through the at least one communication path and the 
at least one router, and wherein the second node is responsive to receiving that 
information for (al) determining an amount of time taken for the information to be 
received in the second node, (bl) determining an amount of the information received in 
the second node, and (cl) determining a second bandwidth available in at least a portion 
of the at least one communication path, based on that determined amount of time and that 
determined amount of the information. 

69. (original) A communication system as set forth in Claim 67, wherein 
the at least one router is located at a Point of Presence of the communication system. 
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